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Litter fall was measured in two mangrove communities at St Lucia and at Richards Bay. At St Lucia one community 
comprised almost pure Avicennia marina (Forssk.) Vierh. while the other was dominated by Bruguiera gymnorrhiza 
(L.) Lam. At Richards Bay one community consisted almost entirely of A. marina while the other was dominated by 
Rhizophora mucronata Lam. Mean litter production by the A. marina community was 2,78 9 dry matter m- 2 d- 1 
and 2,89 9 dry matter m- 2 d- 1 for St Lucia and Richards Bay respectively, while for the B. gymnorrhiza and R. 
mucronata communities, mean production was 2,00 and 2,66 9 dry matter m-2 d-1 respectively. Higher litter 
values were generally obtained during the warmer, wetter months. Mean annual leaf yields comprised 44,1% of 
the total litter in the older A. marina community at St Lucia compared with 73,3% in the young, vigorous com-
munityat Richards Bay. Reproductive material made an important contribution to litter (mean value 41,1 %) in the 
former community. In the B. gymnorrhiza and R. mucronata communities the mean contribution of leaves to total 
litter was 48,8% and 52,3% respectively. In the B. gymnorrhiza community the most variable major component of 
litter was the propagules. In all communities stem material generally made a small contribution to total litter. From a 
calculation of the area occupied by mangroves in each estuary it was estimated that total litter production was 
1322,7 and 4684,1 t yr- 1 at St Lucia and Richards Bay respectively. It is suggested that this provides a significant 
input of litter to these systems. 
Plantafval in twee manglietgemeenskappe by St Lucia sowel as Richardsbaai is gemeet. Die een gemeenskap by 
St Lucia bestaan hoofsaaklik uit'n suiwerstand van Avicennia marina (Forssk.) Vierh. terwyl die ander een gedomi-
neer word deur Bruguiera gymnorrhiza (L.) Lam. By Richardsbaai bestaan een gemeenskap hoofsaaklik uit A. 
marina terwyl die ander oorheers word deur Rhizophora mucronata Lam. Die gemiddelde plantafvalproduksie in 
die A. marina-gemeenskap was 2,78 9 droe materiaal m- 2 dag- 1 en 2,89 9 droe materiaal m- 2 dag- 1 vir St 
Lucia en Richardsbaai respektiewelik, terwyl die gemiddelde produksie vir die B. gymnorrhiza- en R. mucronata-
gemeenskappe, 2,00 en 2,669 9 droe materiaal m- 2 dag- 1 respektiewelik was. Hoer waardes vir plantafval is 
gewoonlik in die warmer, vogtige maande verkry. Die gemiddelde jaarlikse blaarafval maak 44,1% van die totale 
plantafval in die ouer A. marina-gemeenskap by St Lucia uit in vergelyking met 73,3% in die jong, vinniggroeiende 
gemeenskap by Richardsbaai. Voortplantingsmateriaal maak 'n belangrike deel van die plantafval (gemiddelde 
waarde van 41,1 %) in eersgenoemde gemeenskap uit. In die B. gymnorrhiza- en R. mucronata-gemeenskappe 
was die bydrae van blaarafval tot plantafval 48,8% en 52,3% respektiewelik. In die B. gymnorrhiza-gemeenskap 
het propagule die mees veranderlike hoofkomponent van die plantafval uitgemaak. In al die gemeenskappe het 
stingelmateriaal 'n baie klein bydra tot die totale plantafval gemaak. 'n Berekening van die area wat deur mangliete 
in een strandmeer bestaan, het aangetoon dat die totale produksie van plantafval, 1322,7 en 4684,1 jaar- 1 by St 
Lucia en Richardsbaai respektiewelik was. Dit word aangevoer dat dit 'n aanmerklike bydra tot plantafval in hierdie 
sisteme lewer. 
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Introduction 
Because of the evidence for the importance of mangrove 
detritus as the basis for estuarine production (Golley et al. 
1962; Odum & Heald 1972; Lugo & Snedaker 1974; Teas 
1976), it was considered desirable to measure litter fall in 
southern African estuarine ecosystems to obtain an under-
standing of their role here as well. For this reason litter 
studies were initiated at Mgeni Estuary (Steinke & 
Charles 1986) and later extended to St Lucia Estuary and 
Richards Bay which are closer to the tropics. As A vicennia 
marina (Forssk.) Vierh. and Bruguiera gymnorrhiza (L.) 
Lam. were well represented in St Lucia Estuary and, at 
Richards Bay, A. marina was abundant and Rhizophora 
mucronata Lam. was locally common, litter collections 
were made in these communities. To minimize likely vari-
ations in production between years, it was decided to 
monitor litter fall over a period of at least 2 years and to 
partition the litter into its components. 
exclusion of B. gymnorrhiza and a B. gymnorrhiza - A. 
marina community in which the former was more plentiful 
than the latter. The A. marina community comprised trees 
7 m tall on island 'A', opposite Honeymoon Bend ap-
proximately 2 km from the mouth. Inundation occurred at 
most high spring tides. Aerial photographs reveal that this 
stand was not older than 15 years at the start of this inves-
tigation . The B. gymnorrhiza - A. marina community 
(hereafter referred to as the B. gymnorrhiza community) 
was approximately 1,5 km upstream from the main road 
bridge (B). Inland of a shoreline fringe of A. marina (6 m 
tall) was a broad belt (up to 200 m wide) of an almost pure 
stand of B. gymnorrhiza which decreased in height from 4 
m to a little over 2 m towards the landward edge of the 
community which was made up of scattered A. marina (5 
m). Among the B. gymnorrhiza were occasional indi-
viduals of Hibiscus tiliaceus and Acrostichum aureum. 
Tidal coverage of the substrate in this community 
occurred only at equinoctial high spring tides. 
Study area 
In the St Lucia estuary two commumtIes were studied 
(Figure 1): one dominated by A. marina almost to the 
At Richards Bay one of the two communities investiga-
ted was an almost pure stand of A. marina, while the other 
was mixed R. mucronata with A. marina in which the 
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former was dominant (Figure 1). The A. marina com-
munity (C) began colonizing the particular site in 1975 
after the construction of a berm which separated the har-
bour from the southern section which was to remain a 
wildlife sanctuary. Interspersed within this relatively 
young, fast-growing community (8 m tall) were occasional 
saplings of B. gymnorrhiza. This area was inundated re-
gularly at high tide. Two sites within the R. mucronata -
A. marina community (hereafter referred to as the R. 
mucronata community) had to be used for this study due 
to construction work in that area (D). The first site was 
under R. mucronata (6 m tall) fringing a tidal pool which 
had become filled with sediments. There was a recent 
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colonization by A. marina saplings in the silted area, 
although mature trees of this species formed a mixed com-
munity with R. mucronata landward of the original pool. 
The second site was in a stand of taller R. mucronata (8 m) 
mixed with a few large A. marina (8 m) below which was 
an understorey of saplings of both species. Both sites were 
inundated regularly at high spring tide. 
Materials and Methods 
To ensure that samples were representative of each popu-
lation, sampling was carried out using a stratified random 
technique (Rayner 1969). In each of the A. marina com-
munities at both estuaries and at the first site in the 
""I VI Indian Ocean 
32 ' 2S'E 
Indian Ocean 
lKm 
Figure 1 Locality map, showing St Lucia Estuary and Richards Bay (A, B, C and D indicate the position of the litter baskets). 
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R. mucrofUlta community, six litter baskets, each measuring 1 
m2 , were used. At the second site in the R. mucronata 
community there were three baskets of 1 m2 and four of 
0,25 m2 each, while in the B. gymnorrhiza community 
there were six baskets each of 0,5 m2 • Of these six baskets, 
two were at the shoreline fringe while the others were 
further back, with one pair in a dense part under taller 
trees than the third pair which was in a shorter more open 
part of the B. gymnorrhiza community. Baskets of large 
area, relative to those of most other workers, were used in 
this investigation since Steinke & Charles (1986) sugges-
ted that with baskets of small area a low value for stems 
might be obtained. Although not all workers specified the 
size and number of their litter baskets, the total sampling 
area of each site in this study compared favourably with 
that of many similar studies (Goulter & Allaway 1979; 
Sasekumar & Loi 1983; Woodroffe & Moss 1984; Lopez-
Portillo & Ezcurra 1985; Twilley et al. 1986). 
In the A. marina communities litter collections com-
menced in December 1980 and at St Lucia and Richards 
Bay ended in January and April 1984 respectively. Follow-
ing cyclone Demoina at the end of January 1984, in which 
the baskets at St Lucia were lost, the study was dis-
continued at that locality. The study at the first R. mucrofUlta 
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site commenced also in December 1980, but construction 
work in the area caused the loss of the baskets after 16 
months, after which the study was re-started at the second 
site in May 1982 and continued until June 1983. In the B. 
gymnorrhiza community litter collections started in Sep-
tember 1981 and were terminated in August 1986. The re-
sults for the period September 1983 to August 1985, dur-
ing which yields were affected by cyclones, will be re-
ported elsewhere. 
During the period of these studies, because of logistical 
problems, litter yields were collected at approximately 30-
day intervals. There were no obvious signs of decomposi-
tion of litter in the baskets after 30 days. Following each 
collection the material from the A. marina communities 
was separated into leaves, stems, reproductive material 
and B. gymnorrhiza components. It was not possible to 
separate A. marina buds, flowers and propagules, which 
were therefore considered together as reproductive mate-
rial. The material from the baskets in the R. mucronata 
and B. gymnorrhiza communities was partitioned into 
leaves, stems, propagules, stipules, flowers, calyces, A. 
marina components and, in the case of the latter com-
munity, components of H. tiliaceus and lichens as well. 
Because of the relatively low yields, for convenience it was 
Figure 2 Mean daily litter production in the Avicennia marina community (A), St Lucia, for the period 1980 to 1984. 
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considered necessary to consolidate some of these com-
ponents into a miscellaneous fraction which is defined 
when the term is used. The separated material was oven-
dried at 70°C for a week and then weighed. 
In the A. marina and first R. mucronata study, each 
year extended from December to November, while in the 
B. gymnorrhiza and second R. mucronata studies, each 
year ran from September to August and May to April, re-
spectively. 
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Results 
St Lucia Estuary 
A . marina community 
The trends in mean daily mass of litter fall are presented in 
Figure 2, while the contribution by individual litter com-
ponents to total litter is shown in Table 1 and Figure 3. 
Where data do not appear in these Figures, there were no 
values recorded for those sampling periods. 
Table 1 Mean dry matter yields of litter components (9 ms2 ds 1) at St Lucia 
Reproductive material 
Hibiscus 
Harvest Budsl tiliaceusl 
Communities year Species Leaves Stems Stipules calyces Rowers Propagules lichens Total 
Avicennia 1980/81 A. marina 1,15 0,41 1,20 2,76 
marina B AB N.S. AB 
1981/82 A. marina 1,35 0,49 1,35 3,19 
A A N.S. A 
1982/83 A. marina 1,16 0,33 0,90 2,39 
B B N.S. B 
Bruguiera 1981/82 B. gymnorrhiza 0,95 0,05 0,06 0,08 0,02 0,72 
gymnorrhiza Aab N.S. N.S. Ba N.S. Aab 0,02 1,96 
A. marina 0,04 0,01 0,00 N.S. Aab 
B N.S. N.S. 
1982/83 B. gymnorrhiza 1,08 0,02 0,06 0,05 0,01 0,44 
Aa N.S. N.S. Bb N.S . Ab 0,02 1,72 
A. marina 0,04 0,00 0,00 N.S. Ab 
B N.S. N.S. 
1985/86 B. gymnorrhiza 0,81 0,05 0,04 0,16 0,01 1,12 
Ab N.S. N.S . A N.S. Aa 0,D2 2,32 
A. marina 0,09 0,01 0,01 N.S. Aa 
A N.S. N.S. 
Any two treatments which do not have a letter in common differ significantly: capital letters denote significance at the 1 % level, small letters 
show significance at the 5% level 
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Figure 3 Composition of total litter fall for the Avicennia marina (A) and Bruguiera gymnorrhiza (B) communities at St Lucia. Individual 
components of litter production are given as a percentage of total litter fall. 
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Mean daily mass of fall of total litter showed peaks in 
April of each year. These high values for litter were ob-
tained when propagules were shed in the autumn. Repro-
ductive material made an important contribution to the lit-
ter yield in all years (mean value 41,1 %), which is in con-
trast to results from Richards Bay and Beachwood 
(Steinke & Charles 1986). In 1981 this component made 
small contributions to the litter yield throughout the win-
ter, although in subsequent years no reproductive material 
was collected in the basket during the winter months. Re-
productive material (flower buds) made its first appear-
ance in litter baskets in the October harvests and showed 
an increase until January, followed by a decrease until the 
fall of mature propagules which commenced in March. 
The low peak in January largely represented flowers 
which appeared to have abscised after fruit set. 
A. marina leaf fall during the 3 years of recordings aver-
aged 1,15; 1,35 and 1,16 g m-2 d- ' respectively, of which 
only the value for 1981/82 was significantly higher than 
those of the other 2 years which themselves were not 
significantly different. With the exception of April 1982, 
there were no peaks in leaf fall which was generally lower 
in the winter months. The mean contribution of leaves to 
the total litter output was 44,1 % . 
Stem material formed a small, but relatively constant , 
component of the litter (mean value 14,8%) and com-
prised largely broken twigs, small branches and flakes of 
bark . 
Total litter fall showed little variation between years , 
only the value for 1981/82 being significantly higher than 
that for 1982/83. In the 3 years of this project total litter 
dry mass was 1005,53; 1163,24 and 871 ,67 g m-2 yr- I re-
spectively, giving a mean total value of 1013,48 g m-2 
yr- I or 10,13 t ha- ' yr- 1 (Table 4). 
B. gymnorrhiza community 
The trends in mean daily mass of litter fall are presented in 
Figure 4, while the contribution by individual litter com-
ponents to total litter is shown in Table 1 and Figure 3. 
Mean daily mass of fall of total litter showed a regular 
pattern of high values in the warmer months with lower 
values in the cooler months. In each year the highest value 
was recorded in March . Clearly the high values for pro-
pagule fall in the autumn and leaf fall in the summer w~re 
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the major determinants of the high figures for total litter 
fall in the warmer months. 
The most variable major component of litter was the 
propagules. As shown in Table 1, there was a significant 
difference in propagule production between the years. 
However, over the period of the observations, there was 
no significant difference in the number of propagules pro-
duced on the lower and mid-shores, although there was a 
decrease (P < 0,05) in the shorter more open part of the 
stand (Table 2) . This can be attributed partly to the in-
creased presence of A. marina. With the exception of the 
1981/82 fruiting period when no significant difference was 
obtained, the trees on the lower shore produced prop a-
gules of a significantly greater mean mass than those of the 
mid-shore and this was not significantly different from 
propagules produced towards the landward edge . There 
was also a difference in fruiting period among trees on dif-
ferent parts of the shore (Figure 5) . Generally, propagule 
production started and reached a peak earlier on the mid-
shore than in other parts. Although the data are not pre-
sented, peak fall of calyces and propagules occurred at the 
same time of year, thus indicating, as was shown for 
Beachwood (Steinke & Charles 1986), that a period of al-
most 1 year was required for the development of propa-
gules after flowering . This exceeds the period of 5-9 
months estimated for this species in tropical Australia 
(Duke et al. 1984). 
Mean annual B. gymnorrhiza leaf fall for the dura-
tion of this project was 0,95; 1,08 and 0,81 g m-2 d- ' 
Table 2 Mean dry mass and mean numbers of 
propagules of B. gymnorrhiza produced at different 
positions on the shore at St Lucia 
Position Mass (g) Numbers 
on over the 3 
shore 81/82 82/83 85/86 seasons 
Lower 5,59 N.S. 6,29 Aa 4,67 Cc 40,5 Ee 
Mid 4,78 N.S. 4,06 Bb 3,34 Cd 37,0 Ee 
Upper 4,92 N.S. 4,58 ABb 4,07 Ccd 9,7 Ff 
Any two treatments which do not have a letter in common differ 
significantly: capital letters denote significance at the 1 % level, small 
letters show significance at the 5% level 
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Figure 4 Mean daily litter production in the Bruguiera gymnorrhiza community (B), St Lucia, for the periods 198111983 and 1985/1986. 
450 
respectively, of which only the value for 1982/83 was signi-
ficantly higher (P < 0,05) than those for the other years 
(Table 1). The mean contribution of leaves to total litter 
was 48,8%, but the relatively high (62,8%) and low 
(35,0%) values for 1982/83 and 1985/86 respectively were 
a reflection of propagule production in those years. Stems 
formed only a small component (mean value 1,9%) of the 
litter and consisted largely of small, usually terminal, 
twigs. 
Total litter fall showed little variation between the 
years, only the value for 1985/86 being significantly higher 
than that for 1982/83. During this project total litter dry 
masses were 713,55; 628,02 and 846,45 g m-2 yr- I re-
spectively, giving a mean total value of 729,34 g m-2 
yr- I or 7,29 t ha- 1 yr- I (Table 4). 
f 
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Figure 5 Periods of propagule fall in the Bruguiera gymnorrhiza 
community (B), St Lucia (1 = lower, 2 = mid- and 3 = upper shore; 
i = time of peak fall). 
STEM FALL 
S.-AfT. TydskT. Plantk., 1988, 54(5) 
Richards Bay 
A. marina community 
The trends in mean daily mass of litter fall are presented in 
Figure 6, while the contribution by individual litter com-
ponents to total litter is shown in Table 3 and Figure 7. 
In the pattern of high total litter values in the warmer 
months and lower values from June to September, the 
main determinant was leaf fall in all years except 1981 
when propagule production also made an important con-
tribution. Mean annual leaf fall was 1,84; 2,36 and 2,18 g 
m - 2 d- 1 for each year of the project respectively. The 
mean contribution of leaves to the total litter output was 
73,3%. Stem material made up a mean value of 12,9% of 
total litter. 
Although propagule production in 1980/81 was not sig-
nificantly higher than in the following season, there was a 
significant decrease in subsequent years. Within each sea-
son, from appearance of buds to fall of propagules, a simi-
lar phenological pattern to that observed at St Lucia was 
evident here as well. 
Total litter fall showed a significantly lower value only 
in the 1980/81 season. During the period of the project 
total litter dry mass was 947,56; 1135,24 and 1085,80 g 
m - 2 yr -I respectively, giving a mean total value of 
1056,20 g m-2 yr- I or 10,56 t ha- I yr- I . 
R. mucronata community 
The trends in mean daily mass of litter fall are presented in 
Figure 8, while the contribution by individual components 
to total litter is shown in Table 3 and Figure 7. In Table 3 
the data were not analysed statistically because two dif-
ferent stands were involved. 
Mean daily mass of fall of total litter showed peaks in 
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Table 3 Mean dry matter yields of litter components (9 m-2 d-1) at Richards Bay 
Reproductive material 
Aborted 
Harvest budsl 
Communities years Species Leaves Stems Stipules calyces Rowers Propagules Total 
Avicennia 1980/81 A. marina 1,84 0,24 0,52 2,60 
marina B B Aa Bb 
1981182 A. marina 2,36 0,38 0,37 3,11 
Aa AB Aab Aa 
1982/83 A. marina 2,18 0,51 0,28 2,97 
Ab A Ab ABa 
Rhizophora 1980/81 R. mucronala 1,39 0,16 0,24 0,08 O,OJ 0,19 2,18 
mucronala A. marina 0,Q7 0,01 0,D3 
1982/83 R. mucronata 1,28 0,31 0,22 0,18 0,05 0,89 3,14 A. marina 0,20 O,OJ 0,00 
Any two treatments which do not have a letter in common differ significantly: capital letters denote significance at the 1 % level , small letters 
show significance at the 5% level 
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Figure 7 Composition of total litter fall for the Avicennia marina (C) and Rhizophora mucronala (D) communities at Richards Bay. Indi-
vidual components of litter production are given as a percentage of total litter fall. 
the warmer months, which coincided with the period of 
maximum leaf fall . Leaf fall made a greater contribution 
(63,8%) to total litter in the first stand than in the second, 
while in the second stand propagules formed a more im-
portant component (28,3%) of total litter. To what extent 
these variations might have been seasonal is not known . 
Leaf fall averaged 1,39 and 1,28 g m-2 d- I for 1981/82 
and 1982/83 respectively. The mean contribution of leaves 
to the total litter output was 52,3%. Stem fall formed only 
a small erratic component (mean value 8,6%) of the litter. 
Peak fall of calyces preceded the time of maximum fall of 
propagules, suggesting that 14-15 months were required 
for the development of propagules after flowering. Data 
available for R. mucronata in tropical Australia (Duke et 
at. 1984) have indicated that 15 months is required, which 
is comparable with the results obtained here, although 
Wium-Andersen (1981) has suggested that in Thailand de-
velopment takes 6-8 months. In both stands A. marina 
made an important contribution to total litter (mean value 
5,9%). This reflects the mixed nature of the community in 
which the baskets were placed . 
In the two harvest seasons total litter dry mass was 
795 ,93 and 1147,49 g m-2 yr- I respectively , giving a 
mean total value of 971,71 g m-2 yr- 1 or 9,72 t ha- 1 
yr- I . 
Discussion 
Worthy of note are the relative contributions by leaves to 
total litter in the A . marina communities at St Lucia and 
Richards Bay. The stand at St Lucia comprised older trees 
which produced approximately equal quantities of leaf lit-
ter and propagules. On the other hand, the mangroves at 
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Figure 8 Mean daily litter production in the Rhizophora mucronata community (D), Richards Bay, for the periods 1980/1982 and 1982/83. 
Richards Bay, growing on fertile sediments from the 
Mhlatuze River, have shown an extremely rapid spread 
and rate of growth. The contribution from these young 
trees comprised largely leaf material. Although the recor-
ded mean mass of total litter was similar in both estuaries, 
the high proportion of propagules produced in St Lucia 
could be important in achieving wider distribution of the 
species, while the preponderance of leaf material pro-
duced in Richards Bay would have important consequen-
ces for nutrient cycling. The ecological implications of 
high propagule production in an ageing stand and greater 
nutrient cycling in an actively growing high nutrient-
demanding stand are interesting. 
In only one of the four fruiting seasons of the study was 
a high yield of propagules obtained at Richards Bay. It 
was previously shown at Beachwood (Steinke & Charles 
1986) that a high yield of A. marina propagules was fol-
lowed by several years of relatively low production. To 
what extent results at Richards Bay are consistent with the 
earlier findings is not known. Attempts are being made to 
determine whether there is a periodicity associated with 
propagule production or whether high values are associa-
ted only with favourable environmental conditions. 
The generally higher production of leaf litter during the 
warmer, wetter months was in keeping with the findings of 
other workers (Gill & Tomlinson 1971; Pool et al. 1975; 
Goulter & Allaway, 1979; Williams et at. 1981; Imbert & 
Portecop 1986). In the warm wet period degradation of lit-
ter has been shown to take place at a more rapid rate as 
well (Steinke & Ward 1987). 
Of interest was the propagule production in the B. gym-
norrhiza community. The larger propagules were pro-
duced by the trees near the shore where there was a tidal 
influence. It is these propagules which are likely to have a 
wider distribution than those which fall higher up the 
shore where tidal inundation is infrequent. These larger 
propagules have a higher reserve content (Steinke un-
published data) which would be needed if distribution 
occurred over long time or distance intervals. Survival of 
propagules which take root not far removed from their 
point of fall, e.g. the upper shore propagules, presumably 
would not be prejudiced by a lower reserve status. It is 
suggested that the smaller size and earlier maturation of 
propagules produced on the upper shore could be due to 
the higher salinities or to the lower soil nutrient status to 
which these trees are usually exposed. 
In an early study with litter baskets of smaller size 
(O,25m2) it was suggested that an underestimate of stem 
material might have been obtained (Steinke & Charles 
1986). However, with the larger baskets (1 m2) used in this 
study the lower values obtained for stem material indica-
ted that there was no disadvantage in the use of smaller 
baskets. 
The results from this study have shown that A. marina 
produced higher litter yields than those from many com-
munities of this species (Goulter & Allaway 1979; Bunt 
1982; Woodroffe 1982; Steinke & Charles 1986) or of A. 
germinans (Teas 1976; Lopez-Portillo & Ezcurra 1985). 
Litter yields from some communities, largely Rhizophora 
spp. (Ong et at. 1981; Duke et al. 1981; Snedaker & Brown 
1981; Sasekumar & Loi 1983), do exceed local values 
which nevertheless indicate a high level of productivity. 
Less information is available for litter studies involving B. 
gymnorrhiza, although tropical stands generally produced 
higher yields than were obtained in this study (Ong et at. 
1981; Duke et at. 1981). However, the stand at St Lucia 
did not produce as much litter as did a similar stand in 
Mgeni Estuary (Steinke & Charles 1986). At St Lucia the 
stand was more open, shorter and of lower biomass than 
the more southern counterpart. While litter studies obvi-
ously cannot cover all estuaries or all variations within a 
single estuary, it is clear that, in extrapolating productivity 
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Table 4 Calculated mean total litter production of mangrove communities 
Mean 
Litter components t yr- I 
Total litter Leaves Total 
area yield Reproductive Miscell- litter 
Estuary Community ha t ha- I yr- I A. marina B. gymnorrhiza R. mucronata Stems material aneous* t yr- I 
St Lucia 
Richards 
Bay 
A. marina 
B. gymnorrhiza 
Total 
St Lucia 
A. marina 
R. mucronata 
B. gymnorrhiza 
Total 
Richards Bay 
55 10,13 245,7 
105 7,29 20,6 
266,3 
160 
413 10,56 3196,8 
1 9,72 0,5 
38 8,24 2,5 
3199,8 
452 
82,5 229 ,0 557,2 
373,2 16,8 286,2 68 ,8 765,5 
373 ,2 
639 ,5 99,3 515 ,2 68,8 1322,7 
562,6 601 ,9 4361 ,3 
5,1 0,9 1,8 1,4 9,7 
195,6 18,8 57 ,6 38,8 313,1 
195 ,6 5,1 
3400,5 582,3 661 ,3 40,2 4684 ,1 
'Miscellaneous components comprise stipules , calyces, flowers and in the case of the B. gymnorrhiza community at St Lucia , small contri-
butions by H. tiliaceus 
to other areas not covered by such surveys, the condition 
of the stands must be taken into consideration. Although 
litter yields obtained from R. mucronata were generally 
lower than those obtained from other, largely tropical, 
studies involving Rhizophora spp., this is perhaps not sur-
prising as the stand was less well developed or less 
vigorous than many tropical stands (T.D . Steinke & c.J. 
Ward pers. obs.). 
Using the mean litter yields and the mean percentage 
contributions by individual components , total litter pro-
duction of the mangrove communities at St Lucia and 
Richards Bay was estimated to be 1322,7 and 4684 ,1 t 
yr- I respectively (Table 4) . Although these estimates are 
based on litter studies in only a relatively small proportion 
of the total area of mangroves, field observations have in-
dicated that , taking into consideration the reservations ex-
pressed earlier in regard to extrapolation, the mean litter 
yields are a fair reflection of production in each estuary as 
a whole. No litter baskets were placed in the B. gym-
norrhiza community at Richards Bay. Although this es-
tuary is close to St Lucia, field observations suggested that 
the condition of the stands was more similar to that at 
Beachwood and for this reason the figures for the latter es-
tuary (Steinke & Charles 1986) were applied here in the 
estimation for Richards Bay. 
Notwithstanding the fact that litter does not reflect the 
full extent of net photosynthetic yield, since other com-
ponents of production (namely major stems and roots) are 
neglected, it is possible to obtain estimates of net primary 
productivity (NPP) from these litter data . Based on the 
formulae used by Teas (1976) and using the estimated lit-
ter production (Table 4), NPP for these mangrove com-
munities is calculated as 1240 and 1550 g C m -2 yr -1 for 
St Lucia and Richards Bay respectively. These very high 
values suggest that estimates derived from the use of these 
formulae should be checked against more direct measure-
ments of NPP. 
The figure for Richards Bay could also be subject to 
adjustment because development in the harbour area will 
place the future of approximately 107 ha of mangroves in 
jeopardy. However, in the Sanctuary there is a large area 
of mangroves which is increasing at a steady rate. 
Although the cyclones of January and February 1984 in-
flicted damage on some mangrove stands at St Lucia, re-
covery has been good and will be reported elsewhere. 
Of the total litter output of these estuaries, nearly half 
(48,3%) was made up of leaves in St Lucia, while in 
Richards Bay this figure rose to almost 75%. The figure 
for the latter estuary is particularly significant in that most 
of the area under mangroves is occupied by A. marina. 
Previous work (Steinke et af. 1983) has shown that, be-
cause leaves of this species do not remain buoyant for 
long, they are less likely to be lost to the estuary with an 
outgoing tide than leaves that float for longer periods. De-
gradation can be expected, therefore, to take place largely 
in the estuary. That mangrove leaf litter is a source of nut-
rients through leaching and as a substrate for nitrogen ac-
cumulation and release has been emphasized (Odum & 
Heald 1972; Odum et al. 1973; Steinke & Ward 1987). 
However, to what extent the mangrove leaf litter meets 
the total needs for these ecosystems must still be deter-
mined. 
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